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1.

Introduction

Good morning, my name is Tom Schuster, and I am a Senior Campaign Representativefor the
Sierra Club in Pennsylvania. The Sierra Club is the oldest and largest grassroots non-profit
environmentalorganization in the country. Our mission is to explore, enjoy, and protect the wild
places of the Earth and to practice and promote the responsible use of the Earth's resources
and ecosystems. We have over 30,000 membersacross every county in Pennsylvania,and
these membershave a strong interest in protectingthe stability of our climate by reducing and
ultimately eliminating greenhouse gas emissions including carbon dioxide and methane that are
released during the extraction and combustion of fossil fuels.
Our Commonwealth is a significant emitter of climate disrupting carbon pollution. We rank
second in the nation in fracked gas production and third in coal production.I We are also
globally significant polluters: as a commonwealthwe emitted more energy-related carbon
pollution in 2015 than 172 of the 194 nations that signed on to the Paris Climate Agreement.2
We therefore have a moral imperative, particularly in the absence of meaningfulfederal action
to do our fair share to significantly reduce greenhousegas emissions within our borders and
add to multi-stateand international efforts to avoid potentially catastrophic levels of climate
disruption.

11. Effects of Carbon Pollution Generally
Two recent scientific assessments have been published that detail the urgency of our call to
action. In October 2018 the Intergovernmental Panel on Climate Change (IPCC) releaseda
Special Report on the impacts of global warming.3This report highlights the projected
differencesin planetary impacts between a 1.5' C warming scenario and 2.0' C of warming. The
differencesare stark, including the complete loss of coral reefs and the fisheries they support,
' USEnergy InformationAdministration, 2017 production.
' InternationalEnergy Administration Atlas of Energy.
IPCC. 2018: Summary for Puliuyntakets. In global warning of 1.5'C. An IPCC Special Report on the impacts
of global warming of 1.5'C above pre-industrial levels and related global greenhouse gas emission pathways.
in the context of strengthening the global response to the threat of climate change, sustainable development.
and efforts to eradicate poverty [V. Masson-De]motte. P. Zhai, H. O. Partner. D.'Roberts. J. Skea. P. R. Shukla.
A. Pirani. W. Moufouma-Okra,C. Plan, R. Pidcock. S. Connors. J. B. R. Matthews. Y. Chen. X. Zhou. M. 1.Gomes
E Lonnoy,T. Maycock, M. Tignor, T. Waterfield (eds.)].World Meteorological Organization. Geneva. Switzerland.
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and additional sea level rise that threatens many millions of coastal residents as well as the very
existence of many island nations. Avoiding the 2.0' scenario or worse will require "rapid and far
reaching" efforts to reduce emissions by 45%4 by 2030, and achieve net-zero emissions by
2050. Because emissions to date have already saddled us with I ' of wamiing, the Co-Chair of
the IPCC Working Group that authored the report went so far as to say that " Thenext leww911$
e /770 rtImportant /n o!!f. &blQfy."s[emphasis added]
orobab/i
The next month. the United States Global Change Research Program released the Fourth
National Climate Assessment (NCA4).6This report finds that climate change is no longer a
future threat but that we are already dealing with its impacts as a nation. These impacts range
from more extreme wildfires. more frequent intense and damaging storms exemplified by recent
catastrophic hurricanes, and changes in temperature and rainfall patternsthat cause significant
agricultural losses. The report begins with this statement:
Earth's climate is now changing faster than at any point in the history of
modern civilization, primarily as a result of human activities. The impacts
of global climate change are already being felt in the United States and
are projected to intensify in the future-will dependlargQI
.' [emphasisadded]
111

Effects of Carbon Pollution in Pennsylvania

Several studies have projected the impacts that climate change will have here in the
Commonwealth, including by the Department of Environmental Protection (DEP) (as mandated
by Act 70 of 2008),8the US Environmental Protection Agency (EPA),9and the National
Conference of State Legislatures(NCSL).lo Some key findings are as follows:
8 Our climate will be warmer and wetter, with an estimated 3'C (5.4'F) temperature
increase and 8-10% annual precipitation increase by 2050.
8 Tidal portions of the Delaware River could rise enough to inundate parts of Penn's
Landing, the PhiladelphiaAirport, and nearby neighborhoodsduring regular high tides.
Saltwater could move upstream far enough to contaminate major drinking water intakes
. More frequent heavy rain events will cause regular flash flooding along inland rivers
throughout the state. In areas with many steep slopes landslides will be more common
due to the combination of heavier rains and more frequent winter thawing. Higher

4 Relative to 2010 evels /8/18. Accessed at http://www.ipcc.ch/pdf7session48/pr.181008.P48.spm.en.pdf.
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The Pennsylvania State University. University Park.

DUS EPA. 2016. What Climate Change Means for Pennsylvania. EPA 430-F-16-040.
10NCSL. 2008. Pennsylvania:Assessing the Costs of Climate Change.
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temperatures generally mean stronger wind events that lead to more power outages.
Precipitation from extremely heavy storms has already increased 70% in the Northeast
regionsince 1958.
Rising water temperatures make algal blooms on Lake Erie, which can be toxic to fish
and humans. more frequent and severe.
Agricultural production is expected to super. with loses expected to be greatest in corn
(PA's most important crop) as well as milk and beef (which together account for a third of
Pennsylvania's $7.4 billion in annual agricultural production).
Human health will be impacted in a variety of ways. Premature deaths due to extreme
heat will increase, Ground level ozone (or smog) levels will increase with temperature
and exacerbate respiratoryproblems. New insect-borne diseases are likely to emerge.
As winters warm, more ticks become infected with Lyme disease making humans more
susceptible when they go outside.
Pennsylvania's downhill ski and snowboard resorts are not expected to remain
economicallyviable past mid-century.

The National Weather Service declared 2018 the wettest year on record across Pennsylvania.
with the previous record having been set just seven years before.'l This has had some
disastrous consequences, including widespread flash flooding and a weather-related landslide
that caused a gas pipeline explosion in Beaver County.'2 Unfortunately, years like this are only
going to become more normal if we fail to mitigate climate disruption.

IV.

The RegionalGreenhouseGasInitiative

The Regional Greenhouse Gas Initiative (RGGI) currently has nine participatingstates, with
New Jersey set to rejoin in 2020, and Virginia expected to link to RGGI in 2021. Participating
RGGI states set limits of comparable stringency on carbon dioxide pollution from power plants
and those limits decline over time. Generators must hold and retire one allowance for each ton
of C02 emitted. If allowances are auctioned or sold to generators, the proceeds can be
reinvested in beneficialways.
RGGI has been in effect since 2008, and a recent review13of the program's first ten years found
that
e C02 emissions from RGGl-covered power plants have fallen by 47%. outpacing the rest
of the country by 90%;

"

8

Electricity prices in RGGI states have fallen by 5.7%, while prices have increased in the
rest of the country by 8.6%;

.

GDP of the RGGI states has grown by 47%, outpacing growth in the rest of the country
by 31%;
49/photo/I

" Davidson T and T LaRussa,"Heavy rain contributed to Beaver County pipeline blast" Tribune Review,9/10/18.
hups ://triblive. com/loca I/regiona 1/14064921-74/heavy-rain-contributed-to-beaver-county-pipeline-blast
" Acadia Center, 2019, The Regional Greenhouse Gas Initiative: 10 Year Review.Available at:
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RGGI states have generated $3.2 billion in allowance auction proceeds, the majority of
which have been invested in energy efficiency and renewable energy programsl and
RGGl-driven reductions in co-pollutant emissions have resulted in over $5.7 billion in

.

healthand productivitybenefits.
Sierra Club recently asked Resources for the Future to analyze a number different scenarios in
which Pennsylvania limits carbon emissions in its power generation sector and links to RGGI. A
summary of that research is attached. Some key findings through 2026 include:

All scenariosprods
afy$11gf Many have noted that Pennsylvania'spower sector carbon emissions have

e

declined in recent years as power from fracked gas replaces power from coal. However,
this analysis indicates that going forward, gas is projected to replace most of our existing
nuclear generation in the absence of any carbon limits. This would lead to signinlcant
carbon emissions increases. A carbon limit effectively prevents the retirement and

e

+
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replacement by gas of most of our nuclear fleet. It also stimulates modest additional
investmentin renewableenergy.
Electricity cost inc
'The worst
case scenario from a cost perspective increases the average residential electric bill by
about $0.32 per month, or about $3.80 per year. This is about a tenth of the estimated
cost of HB 11, which is intended to prevent nuclear plant retirements. That scenario
assumes that allowance proceeds are directed to the general fund, or otherwise spent
on projects unrelated to energy. If instead the proceeds are invested in a combination of
energy efficiency prolects and customer bill rebates, the average residential bill is
projected to decrease by about $f.45 per month, or over $17 per year.
Pennsvlvaniarem
fncmase unde££91@b..f@y©gbQQgfif allowance proceeds go to the general fund,
exports are projected to decrease about 17% relative to the baseline, but would remain
one of the highest export levels in the country. On the other hand, tf allowances are
allocated directly to in-state generators based on their percentage of statewide
generation. exports are projectedto increase by nearly 9%, as the allocation serves as
an incentive for low- and zero-emission generation in Pennsylvania relative to
neighboringstates.
Thecarbon caD!
rHEPS).but canny! epbCe..& in most scenarios, new in-state clean energy generation
increases in the range of 16-23% relative to the baseline, while total regional clean
energy is not significantly impacted. However, if the AEPS were to be repealed in
combination with the carbon cap as some have suggested, in-state clean energy
generation is expected to decline slightly while regional clean energy would decline more
significantly.14The AEPS and the carbon cap are complimentary policies:the AEPS

i4The reason for the more pronounced regionaldecllne is that existing in-state clean energy that sells Alternative
EnergyCredits (AECs)to PA utilities would now have to sell them to utilities in other states, which in turn would
decreasethe ability of credits created in those states to drive new clean energy development.
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drives clean energy development but does not necessary reduce emissions in the near
term, while the carbon cap reduces emissions but does not necessarily drive clean
energy development in the near term. When the policies are combined, we can achieve
both objectives, and the compliance cost for each policy is reduced.
v.

Policy Considerations and Equity

Sierra Club supports a carbon emissions cap that is linked to RGGI as one necessary step in a
suite of policies to decarbonize our economy consistent with the timeline detailed in the latest
IPCC special report. Becausethe RGGI model rule is a market-based, sector-wide policy, it
does not guarantee that carbon emissions or co-pollutants from any particular facHitywill be
reduced and as a result there are many equity considerationsto make in structuring the policy.
For example, to the extent that trading of allowances is permitted,there shoul(I be I mits that
prevent any particular facility from increasing its co-pollutants, and to ensure that environmental
justice communities that are already overburdened with pollution see reductions in their
exposure. There should be reinvestment of revenues collected from carbon allowances in clean
energy and efficiency projects, with a focus on prqects that benefit lower income communities
and consumers. Some of the allowance revenues should also be reserved to provide
nvestments that benefit communities and workers where extractionof coal and fracked gas
declines or power plants retire in order to aid with their transition.
-''-- u

VI.

Conclusion

CI mate change is here today, and we are already feeling its effects. As with many social
problems the negative impacts of climate change are and will continue to be disproportionately
felt by lower income and marginalized communities,is as well as those who rely on the land to
make a living. The latest scientific reports feature an unprecedentedsense of urgency. and the
cost of inaction in Pennsylvania is high: over $10.6 billion in 2015 from Pennsylvania emissions
alone, by a very conservativeestimate, and increasing every year.le Fortunately, we have the
policy tools to cut carbon pollution in a very cost effective way, and complimentary investments
in clean energy, efficiency, and economic diversification and transition have the potential to
create hundreds of thousands of jobs in the Commonwealth if we decide to chart that course.

Attachment: Burtraw, D, M Domeshek, Anthony Paul, and Paul Picciano. 2019. Options for
Issuing Emissions Allowances in a Pennsylvania Carbon Pricing Policy. Resources for the
Future:Issue Brief19-08.

" USGCRP
at p12.

$ 1:1ERUI
1l I :E:lXglii:Dl:lli:lli:
,
Page5 of5

RESOURCES
/a?.z£e FUTURE

Options for Issuing Emissions Allowances in a
PennsylvaniaCarbon Pricing Policy
Issue Brief 19-08 by Dallas Burtraw, Maya Domeshek, Anthony Paul, and Paul Picciano -- October 2019

We explore policy design elements for a
potential electricity sector carbon cap in
Pennsylvania.

Low allowance prices would accelerate emissions
reductions if Pennsylvania adopted features of the

RGGIdesign.
Renewable energy policy would achieve emissions
reductions at greater cost but would also create

A carbon cap is a method of carbon pricing that sets
a limit on totalcarbon emissions and requires emitters
to turn in a permit, called an allowance. for each ton of
carbon dioxide they emit. Emissions allowances under
a cap can be sold through an auction or distributed

directly to emitters or other entitles and can be traded in
a secondary market, which leads to the identification

of

a carbon price based on the scarcity of allowances. This
ensures that those entities that can reduce emissions in
the least expensive manner will do so, saving the cast of
an allowance.
An electricity sector carbon cap in Pennsylvania would
require generators to turn in allowances for the carbon

emitted in the processof electricity generation. Such
a program brings with it several policy options-whether to allow trading of allowances("linking") with
the Regional Greenhouse Gas Initiative (RGGI) carbon
market, what to do with the revenue from the sale of
allowances (allowance value). and what companion

policies to implement.
In a previous report (Report 19-04) and issue
brief (Issue Brief 19-07) we concluded that with 8

clean energy infrastructure that would contribute
to emissions reductions in the long run.
A trade-ready program design in Pennsylvania
would link seamlessly with the Regional
Greenhouse Gas Initiative.

Emissionsleakagewould be moderate.
Here, using RFF's Haiku electricity sector model. we
expand on our previous work by focusing in mare detail
on a Pennsylvania carbon cap that is linked with RGGI.
Linking the state program with RGGIcan lower total
costs, insulate the allowance markets from shocks due
to local events, and amplify the climate policy signal of
Pennsylvania'sdecision to cap emissions on the national

stage.
In this analysis,we study the distribution of allowance
value between the general fund (No AA), electricity
consumers (Cons), and electricity producers (Prod)
as well as the interaction of carbon pricing with
Pennsylvania'sAlternative Energy Portfolio Standard
(AEPS) which is designed ta support the development
of clean energy. All results are for 2026.

Pennsylvania electricity sector carbon cap:
Emissions reductions would be achieved at low

We present six main findings

Policy Representations:

most when allowance value is allocated to general funds
(0.4%) and decrease the most when allowance value
is allocated to consumers through energy efficiency
investments and rate relief (-1,8%)(figure I).

Allocation to consumers (Cons) is represented as
allowance value split between support far energy
efficiency and consumer electricity rate relief.
Allocation to producers (Prod) is represented as
updating output-based allocation (OBA), in which
electricity producers receive free allowances in
proportion to their share of generation. This use of
value acts as a production incentive that mitigates
"leakage" and is distinct from grandfathering.

Figure 1. None of the carbon cap scenarios
havea strong effect on expenditures. Allocating
allowance value to consumers causes

expenditures to fall below businessas usual.
>-

6

We include policy scenariosthat allocateto various
subsets of producers: allocation to alipraducers (OBA
All), allocation to all producers except coal and existing
renewables (OBA All Except). and allocation to non-

emitting producers(OBA Non-Emitting).
The AEPS is represented as a requirement that 8% of
Pennsylvania's electricity demand be covered by wind
and solar by 2021.We consider scenarios where the
AEPS is eliminated and where it is expanded to require
15%from wind and solar by 2026. We assume Renewable
Energy Credits are tradeable within the PJM region.

1. All cap policy scenarioslead to
significant emissionsreductionsin
Pennsylvania and the US.
Emissions in Pennsylvania fallfrom 118million tons of
carbon dioxide in the 2026 baseline to 83-90 million

E
8

£
NOAA

Cons

Carts+
Prod

Prod

3. A carbon price leadsto increased
nuclear generation and decreased gas
generationin Pennsylvania.
Regardless of allowance allocation, the most immediate
effect of the carbon cap in 2026 relative to the business
as usual (BAU) baseline is to forestall expected
retirements of nuclear and increase in-state generation
from nuclear (by 225%-280%) and decrease in-state
generation from gas (by 33%-40%) (figure 2). The
model contains gas prices that are higher than are
observed currently, allowing nuclear capacity to remain

tons in the scenarios examined. National electricity
sector emissions fall from 1710million tons in the 2026

profitable with greater ease than may be possible under
current or future gas prices, but the preservation of

baseline to 1677-1684 million tons, a reduction of

existing nuclear capacity in all carbon cap scenarios is a

1.5-1.9%.

robust result.

2. The change in electricity prices would
be unobservable.

4. Shifting allowancevalueto producers

Across all capped scenarios, electricity prices never

increasesgasand nucleargenerationand

change more than +/- 0.5% relative to BAU. Total

energy exportsin Pennsylvania.

with updating output-based allocation

electricity expendituresin Pennsylvaniaincreasethe

2
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We test the impact of allocating allowances to producers

As the share of allowances that are distributed using

(via OBA). with all generators--regardless of vintage or
fuel--eligible to receivefree allowances in proportion
to their share of generation. As the share of allowance

OBA increases, so do Pennsylvania'selectricity exports
(figure 3). In fact. the production incentive embodied in
OBA causes exports to increase above BAU levels. Most

value offered to producers (as opposed to consumers)

of these exports are to ether RGGIstates, so the shift in

Increases,all generatorswithin Pennsylvaniaincrease

the location of generation does not change emissions
under the cap, and has little effect on the total level of

their generation, but gas and nuclear most of all (figure 2).

Figure 2. A carbon cap increases nuclear
generation and decreases gas generation. As

the share of allowanceallocation assigned to
producers increases, gas, nuclear, and total
generationincrease.
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US emissions. In all scenarios discussed in this section,
US emissions fall to 1,683 M tons compared to a BAU of

1710M tons.

5. Targeting allowance value to nonemitting producers decreasesemissions
in Pennsylvania and the US.
Targeting allowance allocation (via OBA) to all generators
except coal and existing renewables(OBA All Except)
decreases coal and increases gas and nuclear generation

within Pennsylvania compared to allowance allocation to
all producers (OBA All). Targeting allowance allocation

W

to only non-emitting generators (OBA non-emitting)
decreases coal and gas and increases nuclear. Both
selective OBA scenarios increase Pennsylvania

renewables,but the OBAAll Except scenario
incentivizes greater in-state electricity production than
the OBA non-emitting scenario (figure 4).

Const Prod

R Coal !@:NaturalGas

g$ Nuclear

Changes in the Pennsylvania generation mix from
targeted OBA are accompanied by small changes in the

W Wind/ Solar @ Other

national electricity mix: a slight decrease in national coal
generation and a slight increase in national renewable

Figure 3. Pennsylvania electricity exports
increase as the allowance value assigned to

generation.

producersincreases.
As we shift from allowance allocation to all producers
(OBA All) to allowance allocation to some producers
(OBA All Except) and to non-emitting producers (OBA
non-Emitting). Pennsylvania emissions fall from 90 M
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tons of carbon dioxide to 87 and 83 M tons, respectively.
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More importantly, national emissions also decrease
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between OBA All and the targeted OBA scenarios.OBA
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All Except lowers national emissionsslightly more than
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Cans+ Prod

generation and exports(figure 5). It is noteworthy, however,

that RGGIonly covers C02 and not other greenhouse
gases,such as methane,which might increase as a result

w.
Cons

OBAta non-emitting generators because af its higher

Prod

of higher gas generation in the OBA All Except scenario.
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Figure 4. Pennsylvania generation responds to
targeted OBA.
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changing the AEPS will have repercussions for the

stringency of neighboring states' renewabletechnology
standards. Alternative EnergyCredits and Renewable
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The carbon cap cannot replace the AEPS because

Energy Credits (RECS)generated in one state can often
be used for compliance with a renewable technology
standard in another state. Eliminating the AEPS would
increase the supply of RECSthat utilities in neighboring
states could use to meet their compliance obligations
Instead of funding new renewable projects. National
renewable generation would thus fall even more than
renewable generation in Pennsylvania. Conversely, if
Pennsylvania strengthened its AEPS, it would increase
renewables both inside and outside of Pennsylvania

OBAAI
Except

C)BANonEmitting

Coal $i Natural Gas @ Nuclear
© Wind / Solar

(figure 6).

Figure 6. Changesin the AEPScreate ripple
effects for all U$ wind and solar.

@ Other

Figure 5. US C02 emissions decrease, as
allowance value moves towards lower-emitting
Sources.
BAU

0.
0

E
1660

OBA+No

.OBA+15%

AEPS

AEPS

@ PA Wind & Solar
Generation, relative ta
OBA + Current AEPS
NOAA

OBA Alt

OBAAll
Except

@} US Wind & Solar

Generation, relative to

OBA'hCurrent AEPS

OBANan
Emitting

6. The Carbon Cap increases the effect

Resources for the Future (RFF) is an independent,

of the AEPSbut cannot replaceit.

nonprofit research Institution in Washington, DC. lts
mission is to improve environmental. energy, and natural
resource decisions through impartial economic research

If deployed alongside the current AEPS, by 2026 the
carbon cap would generate 13-25%(1.7-3.5TWh) more
wind and solar generation within Pennsylvania than
would the AEPS alone (BAU).

Resourcesforthe Future

and policy engagement. The views expressed here are
those of the individual authors and may differ from
those of other RFFexperts. its officers, or its directors.
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